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Animals often prefer small, quickly delivered food rewards, even when they could do better (sometimes much better) in the long run by waiting for larger, more delayed rewards (e.g. McDiarmid & Rilling 1965; Rachlin & Green 1972; Mazur 1987; Bateson & Kacelnik 1996; Stephens & Anderson 2001) . This impulsivity is important in the analysis of food choice behaviour for two reasons. First, many behavioural ecologists interpret these results to mean that traditional 'long-term' models of the fitness value of food are wrong (Stephens & Krebs 1986; McNamara & Houston 1987; Bateson & Kacelnik 1996; Kacelnik & Bateson 1996) . According to this argument, impulsivity occurs because animals discount the future, placing more value on food obtained immediately and less on delayed food benefits. Second, impulsivity may reflect the properties of underlying choice mechanisms or rules. These rules may exist because natural selection discounts long-term gains or because some constraint (e.g. neural, genetic, etc.) prevents the evolution of farsighted rules.
The majority of our information about animal impulsivity comes from binary choice studies (Ainslie 1975; Green et al. 1981; Mazur 1984 Mazur , 1986 Mazur , 1987 Mazur , 1989 Mazur , 1991 Bateson & Kacelnik 1996) . In a single trial from such a study, the subject waits for an experimentally determined intertrial interval (ITI), and then the apparatus offers a choice, such as between an alternative associated with a green light and another associated with a red light (Fig. 1) . The subject has had experience with the lights and their consequences, which familiarize it with the small-immediate and large-delayed alternatives. Psychologists call these studies self-control experiments, because an animal choosing to wait for a larger but delayed reward is said to show self-control. The selfcontrol preparation is a logically elegant way to ask an animal whether it is willing to wait, and under what conditions.
Two results arise from self-control studies (reviewed in Stephens & Anderson 2001). First, the effect of delay on preference is very strong. We can measure the effect of delay by fitting a discounting function that relates subjective value (as measured by the animal's preference) to delay. These fitted functions typically show that the first second of delay leads to a loss of 10-50% of the original value (Mazur 2000) . Second, the intertrial interval has little or no effect on preference (Bateson & Kacelnik 1996; Goldshmidt et al. 1998; Gallistel & Gibbon 2000) .
